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11-Claims. (CI. 192-3) 
This invention relates to control apparatus for 

reversible locomotives of the type employing en 
gine operated generators for providing electric 
current to operate propulsion or traction motors 
for driving the locomotive. 
When a locomotive is employed in yard or 

switching service for switching cars, making up 
trains, etc., frequent starting, accelerating, slow 
ing down, stopping and reversing of the locomo 
tive is required, and normally one lever or handle 
is provided for controlling the speed or accelera 
tion of the locomotive, another lever for control 
ling the reversing of the locomotive and still a 
third lever for controlling the brakes on the loco 
motive or for stopping the locomotive, the third 
lever usually constituting that of the independ 
ent brake valve device of the well known ET 
locomotive brake equipment. . * * 
The principal object of the invention is the 

provision of an improved apparatus of the above 
type embodying only one lever for controlling all 
of the operations of the three levers just men 
tioned, which have heretofore been considered necessary. . . . 
Other objects and advantages will become ap 

parent from the following more detailed descrip 
tion of the invention. . . 
In the accompanying drawings: . . . 
FigS. 1, 1-A, when the right hand edge of Fig. 

1 is matched against the left hand edge of Fig. 
1-A, is a diagrammatic view mainly in section 
of a locomotive control apparatus embodying the 
invention; Fig. 2 is a sectional view taken on the 
line 2-2 on an operator's control device shown 
in Fig. 1; Fig. 3 is a partial plan view of said 
operator's control device; and Fig. 4 is a diagram 
matic view of a portion of an engineer's auto 
matic brake valve device shown in Fig.1 but with 
the rotary valve in a different position. 

DeScription 

As shown in the drawing, the reference nu 
neral designates an engine, which may be of 
the diesel-internal combustion type, and which 
is arranged to operate an electric generator 2 for 
Supplying electric current to operate a locomo 
tive propulsion or traction motor 3; the supply 
of current to said motor being by way of a line 
switchi and a motor reverser 5. . . . . 
The propulsion motor. 3 comprises a motor 

armature 6 connected between a ground 7 and a 
lead 8 leading to the reverser-5, and a field coil 9 
connected by leads fo and if to said reverser. 

- may have forward and reverse 
dicated by dot-dash lines and 
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legends in the drawing. In the forward position 
of the reverser 5 a contact 2 thereon connects 
the motor lead 8 to the field lead (), while a con 
tact 3 connects the field lead ff to a supply 
conductor f4. The line switch. 4 is adapted to 
connect the conductor f4 to a conductor 5 lead 
ing to the generator 2, so that with the circuit 
just described closed and with the engine? op 
erating, current will be supplied from said gen 
erator to the traction motor 3 to cause operation 
thereof to propel the locomotive in a forward 
direction. . . . . . 
In the reverse position of the reverser 5 the 

motor armature lead 8 will be connected by a 
contact 18 on the reverser, a wire 7 and another 
contact 8 to the field lead Îl, while the other 
field lead O will be connected by a contact 19, 
a wire 20, and a contact 2 to the conductor f4, 
So that with the line switch 4 closed and with the 
engine operating current will be supplied by 
generator 2 to the motor 3 to cause operation 
thereof to propel the locomotive in the reverse 
direction. . . . . is - c. 
A fluid operated reversing motor 22 is provided 

for moving the reverser 5 to its forward and re 
verse positions. This motor comprises a casing 
containing two oppositely arranged pistons -23 
and 24 connected for movement in unison by a 
rod 25. A member 26 connects the rod 25 to the 
reverser 5 whereby upon movement of the pistons 
23 and 24 in the direction of the left hand to the 
position in which they are shown in the drawing 
the reverser 5 will assume its forward position, 
while upon movement in the opposite direction 
to a position defined by contact between piston 
23 and the right hand end of the casing the re 
verser will assume its reverse position. - - - - 
At the outer face of piston 23 is a pressure 

chamber 27, and a valve 28 controlled by a for 
Ward magnet 29 is operative upon energization of 
Said magnet to Supply fluid under pressure to said 
chamber from a Supply pipe 39, and upon de 
energization to cut off such supply and to open 
chamber 27 to atmosphere. At the opposite side 
of piston 24 is a pressure chamber 31, and a valve 
32-controlled by a reverse magnet 33 is operative 
upon energization of said magnet to supply fluid 
under pressure to said chamber from a fluid pres 
Sure Supply pipe 34 while upon deemergization of 
Said magnet Said valve is adapted to open cham 
ber 3 to atmosphere. Current for energizing the 
forward magnet 29, is adapted to be provided 
through a forward control wire 35, while current 
for energizing the reverse magnet 33 is adapted 
to be provided over a reverse control wire. 36. 
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With the forward magnet 29 energized and op 
erating Wave 28 to supply fluid under preSSure 
to pressure chamber 27 at a time When the re 
verse magnet 33 is deemergized opening chamber 
3 to atmosphere the piston 23 will be operated 
to move the motor reverser 5 to its forward posi 
tion in which it is shown in the drawing. On the 
other hand when the reverse magnet 33 is ener 
gized and operating valve 32 to Supply fluid under 
pressure to pressure chamber 3, and the for Ward 
magnet 29 is deemergized for opening chamber 27 
to atmosphere, piston 24 will be operated to mawa 
the motor reverser 5 to its reverse position, 
The line switch 4 may comprise a casing con 

taining a piston 38 having at One side a preSSure 
chamber 39 connected to a pipe A0, and having 
at the opposite side a non-pressure chamber 4. 
Projecting from pistOn 38 through the non-preS 
sure chamber 4 is a piston rod 42 connected 
at one end to said piston. Secured to the Opposite 
end of the piston rod A2 outside of the Casing is 
a movable electric contact 43 arranged to elec 
trically connect two fixed contacts 44 connected, 
respectively, to the conductors 4 and 5 for 
thereby connecting the generator 2 to the re 
verser 5 for connection with the traction motor 
3. A spring 45 contained in non-pressure cham 
ber 4 acts on piston 38 for moving said pistOn 
to the position in which it is shown in the draw 
ing, upon release of fluid under pressure from 
pressure chamber 39, for pulling the novable 
contact 43 out of engagement with the fixed con 
tacts 44. When fluid is supplied through pipe 40 
to pressure chamber 39 at a pressure Sufficient to 
overcome the opposing pressure of Spring 45 on 
piston 38 said piston will move against said Spring 
for moving the movable contact 43 into circuit 
closing relation with the fixed contacts 44. 
The Supply and release of fluid under preSSure 

to and from pipe 40 is controlled by an electro 
magnet valve device 46 which comprises a valve 
47 and a magnet 48 for controlling said valve. 
Upon energization of magnet 48 the valve 47 will 
be operated to supply fluid under preSSure from 
a fluid pressure supply pipe 49 to pipe 40 and 
thence to pressure chamber 39 in the line switch 
4 for actuating said switch to connect the gen 
erator 2 to the motor reverser 5, while upon de 
energization of magnet 48 the valve 47 will con 
nect pipe 40 to atmosphere for releasing fluid 
under pressure from chamber 39 in the line 
switch to permit operation of Said SWitch to its 
circuit opening position. 

Energization of magnet 48 is controlled 
through a wire. 50 leading to the motor reverser 
5. The motor reverser 5 is provided with a Con 
tact 5 for connecting wire 50 to the forward Con 
trol wire 35 when said reverser is in its forward 
position, so that when said current is supplied to 
said Wire 35, in a manner which will be later de 
scribed, and when said reverser is in its forward 
position, current from wire. 35 Will be. Supplied 
through Wire 50 to magnet 48 for effecting ener 
gization thereof. In the reverse position of the 
motor reverser 5 the magnet wire 50 is adapted 
to be connected by a contact 52, a wire 53 and a 
contact 54 to the reverse control wire 36, so that 
when current is supplied to wire 36, in a manner 
which will be later described, and when the re 
verser 5 is in its reverse position, current Will flow 
to magnet 48 for energizing same. It Will there 
fore be seen that the magnet 48 will be energized 
to effect operation of the line Switch 4 to its cir 
cuit closing position only in the forward and re 
verse positions of the motor reverser 5, and that 
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4. 
the magnet 48 will be deemergized to effect oper 
ation of the line Switch 4 to its circuit opening 
position during movement between Said posi 
tions. 
The engine f has a rockable fuel control shaft 

55 for varying the amount of fuel Supplied to Said 
engine to thereby vary the speed or power output 
thereof in any conventional manner. A lever 56 
is connected to shaft 55 for turning it to different 
positions, said lever and shaft having an idle po 
Sition in which they are shown in the drawings 
for causing operation of Said engine at an idling 
Speed and being movable Out of said position in 
the direction of a dot-dash line 5 for increaS 
ing the Speed or power output of the engine in 
proportion to the extent of Such movement, said 
line designating a position for Said lever for Sup 
plying a maximum amount of fuel to the engine. 
Thus any desired Speed of engine may be ob 
tained in turn causing a corresponding electric 
output from the generator2. 

For adjusting the fuel control lever 56 speed 
regulating means in the form of a fluid motor 
58 is provided which comprises a casing contain 
ing a movable abutment preferably in the form of 
a piston 59 having at one side a pressure chamber 
60 connected to a speed control pipe. 6 and have 
ing at the opposite side a non-pressure chamber 
62. Projecting from piston 59 through the non 
pressure chamber 62 is a piston rod 63 connected 
to the fuel control lever 56. A spring 64 in non 
pressure chamber 62 acts on piston 59 in opposi 
tion to pressure of fluid in pressure chamber 60. 
When the chamber 69 is open to atmosphere, in 
a manner which will be later described, spring.64 
is adapted to move piston 59 to the position in 
which it is shown in the dra Wing for moving 
the fuel control lever 56 to its ide, position. 
When fluid is Supplied through the control pipe. 
6 to pressure chamber 6 at a pressure sufficient 
to overcome the opposing force of Spring 64. On 
piston 59, said piston is adapted to move against 
said spring for rocking fuel control lever 56 out 
of idle position to an extent depending upon the 
pressure of Such fiuid. It Will thus be apparent 
that by providing a suitable pressure of fluid in 
chamber 6 the fuel control ever 56 may be 
caused to a SSume any, desired position out of its 
idle position. 
The Control apparatus further comprises a 

distributing Valve device 66, an engineer's auto 
matic brake Valve device 67 and an engineer's 
controller 68. The controller 68 is provided 
for controlling operation of the motor reverser 
5 through the medium of the reversing motor 
22, operation of engine through the medium of 
the Speed regulating motor 58, and also. embodies 
features of the usual independent brake valve 
device of the Well known ET locomotive brake 
equipment for controlling, operation of the dis 
tributing Wave device 66. 
The distributing valve device 66 comprises an 

application portion 69 and an equalizing portion 
both Of Which portions are mounted on a 

reservoir portion 7. 
The application portion 69 comprises an applie 

cation piston 72 connected through the medium 
of a baffle piston T3 to a stem 74 which projects 
into a valve chamber 75. The valve chamber 
75 is connected by a passage 76 and a pipe-77 to 
a brake cylinder device 78 which is adapted to 
be operated by fluid under pressure to apply 
the locomotive brakes. The locomotive brakes 
are adapted to be released upon release of 
fluid under pressure from the brake cylinder 
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device 78. Passage 76 is also. connected through 
a restricted, passage 79 to a chamber 80 formed 
between; the pistons. 72, and 73. At the opposite 
Side of the application piston 72 is a control 
chamber 8 is connected by a passage. 82 to the 
usual application cylinder pipe 83 leading to the 
automatic brake valve device 61 and to the con 
troller 68. A slide valve 84 contained in valve. 
chamber 75 and mounted between spaced shoul 
ders 85 on the piston stem 74 is provided for 
operation by the piston stem 74 to control com 
munication between valve chamber 75 and an 
atmospheric vent port 86. The application por 
tion. 69 further comprises an application valve 
87 for controlling communication between a 
chamber 88 and valve chamber 75. The chamber 
88 is adapted to be constantly supplied with fluid 
under pressure from a main reservoir 89 by way 
of a pipe 90 and a passage 9 through the 
distributing valve device. A spring 92 acts on 
the application valve 87 for urging it into con 
tact with a seat: in the casing for closing com 
munication between chambers 88 and 75, said 
valve being arranged in coaxial relation with 
the piston stem 74 for engagement thereby 
upon movement of the application piston 72 in 
the direction of the right hand. ::::: 
In operation, when fluid under pressure is 

supplied to the application piston chamber 81, 
as will be later described, such pressure will 
move the application piston 72 in the direction 
of the right hand for initially shifting the slide 
valve 84 to a position for closing communication 
between valve chamber 75 and the atmospheric 
vent port 86 and for then opening the appli 
cation valve 87. With the application valve 87 
open fluid under pressure will flow from the main 
reservoir 89 to valve chamber 75 and thence 
through passage 76 and pipe 77 to the brake 
cylinder device 78 for causing operation of said 
brake cylinder device to apply the locomotive 
brakes. As fluid under pressure is supplied to 
passage 76 it will also flow through the restricted 
passage 79.into chamber 80, and the pressure 
thus obtained in said chamber plus that act 
ing on the opposite side of the baffle piston 73 
in valve chamber 75 opposes the control pres 
sure provided in chamber 81 on the opposite 
side of the application piston 72 and when this 
opposing pressure becomes increased to a sufi 
cient degree, it will move piston 72 in the di 
rection of the left hand to permit closing of 
the application valve 87 by spring 92. Fur 
ther flow of fluid under pressure to valve cham 
ber 75 will then be prevented and movement of 
the application piston 72 will cease in what is 
known as a lap position in which the slide valve 
84 is still closing Communication between valve 
chamber 75 and the atmospheric vent port. 86. 
The pressure of fluid thus obtained in the brake 
cylinder device 78 will therefore be limited in 
accordance with the pressure of fluid provided in 
the application piston chamber 81. If the pres 
sure of fluid in the application piston chamber 
81 is further increased the application portion 
72 of the distributing valve device will again 
operate in the manner just described to effect 
a corresponding increase in the pressure of 
fluid in the brake cylinder device 78. On the 
other hand, if the pressure of fluid in the appli 
cation piston chamber 8 f is reduced the opposing 
pressure of fluid in chambers 80 and 15 will 
actuate piston 72 to shift the slide valve 84 to 
the position shown in the drawing for opening 
communication between valve chamber 75, and 
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the atmospheric vent port 86, Fluid under pres 
sure will then be released from the brake cyly 
inder device 78 and the Valve chamber Q. 
atmosphere for releasing the brakes. On the 
locomotive. If the reduction in pressure of 
fluid in the application piston chamber 82 is 
less than to that of the atmosphere, then when 
the pressure in valve chamber 75 and in piston. 
chamber 80 becomes reduced to a degree slight 
ly lower than that still acting in the applica 
tion piston chamber 81, the application piston 
72 will be moved in the direction of the right 
hand for shifting, the slide valver 84 from the 
position in which it is shown in the drawing: 
to a position for closing communication be 
tween valve chamber 75 and the atmospheric 
vent port 76, whereupon further release of fluid 
under pressure from valve chamber 75 and the 
brake cylinder device will be prevented and 
fluid will be held in the brake cylinder de 
vice at a pressure equal Substantially to that 
in the application piston chamber 81. However, 
if the pressure in the application piston cham 
ber 8 is reduced to that of the atmosphere 
the application piston 12 will remain in the 
position in which it is shown in the drawing, 
whereupon a complete release of fluid, under 
pressure from the brake cylinder device 78-will 
occur resulting in a complete release of loco 
motive brakes. It will thus be seen that-the 
application portion 69 of the distributing valve 
device is effective to cause application of the 
locomotive brakes to any desired degree, corre 
sponding to the pressure of fluid provided in 
the application piston chamber 8, and the 
degree of application may be either increased 
or decreased in such steps as desired by pro 
viding the proper increase or decrease in pres 
sure in the application piston. chamber 3, 
The equalizing portion 10 of the distributing 

valve device comprises a piston 95 having at one 
side a chamber 96 open through a passage. 97 
to the usual brake pipe 98 which is connected to 
the engineer's automatic brake valve device 67. 
At the opposite side of the equalizing piston 95 
is a valve chamber 99 connected through a pas 
sage 00 to the usual pressure chamber 0 and 
containing a main slide valve 02 and an auxili 
ary slide valve 03 mounted on said main slide 
valve. The piston 95 has a stem (O4 projecting 
into valve chamber 99, and the main slide valve 
102, is mounted between two spaced collars 105 
on said stem, while the auxiliary slide valve 03 
is mounted in a recess in said stem for movement 
thereWith. . . . . . . . . . . . . . . . 
The operation of the equalizing portion of the 

distributing valve is well known, but briefly, the 
parts thereof have a release position in which 
they are shown in the drawing and which they 
assume upon charging the brake pipe, 98 to its 
normal degree of pressure. The parts of the 
equalizing portion of the distributing valve. de 
vice also have a service position, which they as: 

65 

70 

75 

feed groove 06 is open around the piston, 95 to 

sume upon a service reduction of pressure in the 
brake pipe 98, a service lap position assumed upon 
effecting a service application of brakes to a de 
gree corresponding to a chosen services reduc 
tion in pressure in brake pipe 98, and an emer 
gency position which is assumed upon an emer 
gency reduction in pressure in Said brake pipe. 
In the release position of the parts of the equal 

izing portion of the distributing valve device a 

permit flow, of fluid under pressure from brake 
pipe 98 through chamber 96 to valve chamber 

  



2,608,881. 
7 

89 and thence through passage foo to pressure 
chamber of for charging said chambers. In 
this position of the main slide valve 102 a cavity 
07 therein establishes communication between 

passage 82, connected to the application piston 
chamber 8?, and a passage 108 connected to the 
usual distributing valve release pipe 09, which 
pipe is normally open to atmosphere, as Will be 
later described, for releasing fluid under pressure 
from the application piston chamber 8 to effect 
operation of the application portion 69 of the dis 
tributing valve device to release fluid under 
pressure from the brake cylinder device 78 for 
effecting a release of the locomotive brakes. 
In service position of the equalizing portion 

FO will be uncovered by the auxiliary slide valve 
f03 and will be also connected to passage 82 to 
permit flow of fluid under pressure from pressure 
chamber of through valve chamber 99 to pas 
sage 82 and thence to the application piston 
chamber 8 for effecting operation of the applica 
tion portion 69 of the distributing valve device 
to Supply fluid under pressure to the brake cylin 
der device 78 for applying the locomotive brakes. 
When the pressure of fluid in pressure chamber 
0 and in valve chamber 99 is thus reduced to a 

degree slightly lower than the opposing reduced. 
brake pipe pressure in chamber 96 the equalizing 
piston 95 will move the auxiliary slide valve iO3 
relative to the main slide valve 02 to the serv 
ice lap position for closing communication-be 
tween the - Service port O and valve chamber 
99. The supply of fluid under pressure to the 
application piston chamber 81 will therefore be 
limited to a degree corresponding to the service 
reduction in pressure in the brake pipe 98, for in 
turn limiting the pressure of fluid obtained in 
the barke cylinder device 78 to a correspond 
ing degree, whereby the degree of application 
of locomotive brakes will be limited in accordance 
with the service reduction of pressure in brake. 
pipe 98. . - 
In emergency position passage 82 will be open 

past the left hand end of the main slide valve 
iO2 to valve chamber 99 to permit equalization 
of pressure of fluid in pressure chamber of into 
the application piston chamber 81 to thereby 
effect operation of the application portion 69 of 
the distributing valve device to provide a maxi 
mum pressure of fluid in the brake cylinder de 
vice 78 and thereby a maximum or emergency 
degree of brake application on the locomotive. 
The engineer's automatic brake valve device 

67 comprises a casing containing a rotary valve 
3 which is operable by a lever or handle 5 

to the usual running position for charging the 
brake pipe 98 with fluid under pressure, to the 
usual service position for reducing the pressure 
of fluid in the brake pipe at a service rate, servi 
ice lap position for limiting the degree of service 
reduction in pressure in the brake pipe 98, and 
emergency position for effecting an emergency 
reduction in pressure in said brake pipe and for 
supplying at a restricted rate fluid under pressure 
to the application cylinder pipe 83 to maintain 
the pressure of fluid in the application piston 
chamber 8. These operations of the engineer's 
automatic brake valve device are well known and 
are not pertinent to a clear understanding of the 
invention in view of which a further description 
thereof will be dispensed with. 

Also connected to the engineer's automatic 
brake valve device 67 is a pipe which is adapt 
ed to be connected to the distributing valve ite 
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8 
lease pipe fo9 through the controller 68 in a 
manner which will be later described. The pipe 
if is adapted to be connected through a cavity 
2 in the rotary valve 3 of the engineer's au 

tomatic brake valve device 67, when in its run 
ring position, to an atmospheric vent port f4, 
while in all other positions of said rotary valve 
communication between pipe it? and vent port 
f4 is adapted to be closed. 

It is to be understood that the engineer's auto 
matic brake valve device 67 is provided for con 
trolling through the medium of the brake pipe. 
98 not only operation of the distributing valve de 
vice 66 on the locomotive, for controlling the loco 
motive brakes, but also operation of triple valves 
or the like on cars of a traini for controlling the 
automatic application and release of brakes on 
said cars to which the locomotive may be con 
nected. The independent brake valve device of 
the well known ET locomotive brake, equipment 
is usually provided for controlling the brakes on 
the locomotive independently of those on the cars 
of a train, as well known, but according to the 
invention the usual independent brake valve de 
vice is disperised with and the functions thereof 
are embodied in the controller 68, which will now 
be described. 
The controller 68 comprises a casing in which is 

journaled a rockable control shaft 20 which is 
hollow for at least a portion of its length, and 
slidably mounted in this hollow portion of said 
shaft and extending through one end thereof is 
a plunger 2 arranged to be moved longitudi. 
nally in and relative to said shaft. Encircling and 
secured by a set screw 22 to one end of rockshaft 
20 is a cam element 23 having at one side of the 
shaft two upstanding parallel arranged-arms. 24 
between which is disposed a portion of an opera 
tor's control lever 25. A bolt 26 extending 
through the arms 24 and lever 25 secure the 
lever to the cam element 23 whereby said lever 
is operable to rock the shaft (20 upon movement 
in a direction circumferentially of said shaft. 
The lever 25 is also rockable on the pin 26 in a 
direction longitudinally of and relative to the 
shaft 20. Below the bolt 26 the lever 25 ex 
tends through a slot 27 in the rock shaft 20 
and into a recess 28 in plunger 2, said plunger 
carrying a pin (29 extending through a slot in 
the end of said lever whereby said plunger is 
movable longitudinally in and relative to the rock 
shaft (20 upon movement of the operator's con 
trol lever 125 lengthwise of said shaft. 
Secured to the casing of the controller 68 is a 

cover 30 having a cross slot through which the 
lever 25 extends, said lever having a running and 
neutral position at the cross of said slot. The slot 
comprises two oppositely arranged portions 3 
and 32 arranged to permit movement of lever 
|25 in either one direction or in the opposite from 
the running and neutral position for rocking the 
rock shaft 20, and oppositely arranged portions 
f33 and 34 arranged at right angles to the por 
tions (3? and 32 for permitting movement of 
said lever from neutral position in the direction 
of the length of said rock shaft. A short distance 
from neutral position into portion 3 of the slot 
the lever f25 has a forward contact closed posi 
tion (Fig. 3) and between this position and the 
outer end of the portion 3 said lever has a 
Speed control zone, a full speed position being at 
the outermost portion of the portion 31 of the 
slot. At the opposite side of neutral position in 
the portion 32 of the slot the lever 25 has an 
oppositely arranged reverse contact closed posi 
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tion, and a speed control zone therebetween and 
a full Speed position at the extreme outermost 
portion of the portion 32 of the slot. Between 
the forward contact closed position and the re 
verse contact closed position there is an engine 
idling zone. The portion 33 of the slot con 
stitutes a brake application control Zone, the ex 
treme end portion thereof providing for nove 
ment of lever 25 to effect a full independent ap 
plication of brakes. The slot portion 34 at the 
Opposite side of neutral position of lever 25 pro 
Wides for movement of said lever to a brake re 
lease position. These different positions of the 
operator's control lever 25 are designated in Fig. 
3 of the drawing by lines and suitable legends. 

Below the rock shaft 20 the cam element 22 
has two identical but oppositely arranged cam 
Surfaces S5 and 36 which are connected to 

10 

gether by a surface 37 formed concentric with 
the rock shaft 20 and having an accurate length 
equal to that of the movement of lever 25 be 
tween the forward and reverse contact closed po 
sitions. - 
The reference numeral 38 indicates an engine 

Speed or power control means in the form of a 
self-lapping fluid pressure supply and release 
valve device which may be identical to that fully 
disclosed in Patent No. 2,381,222 issued on August 
7, 1945, to Harry C. May, and which, briefly, com 
prises a plunger 39 and valve means (not shown) 
controlled by said plunger for varying the pres 
Sure of fluid in a passage 40 in proportion to 
the extent of movement of said plunger into said 
device from a normal position, in which it is 
shown in Figs. 1 and 2 of the drawing. In the 
normal position of plunger 39 the self-lapping 
valve device 38 is adapted to open passage 40 
to atmosphere. The plunger f39 is connected 
through a rockable follower 4 to the surface 
137 of the cam element 22 when the control lever 
25 is between the forward and reverse contact 
closed positions, said surface being so arranged 

20 

as to permit movement of said plunger to its 
normal position for opening the passage 140 to 
atmosphere. Upon movement of lever, 25 past 
either the forward or the reverse contact closed 
position in the direction of the respective full 
Speed position, the cam surface 35 or 36 is 
adapted to move the plunger 39 into the self 
lapping valve device 38 for effecting operation 
of said device to supply fluid to passage 40 at a 

Passage 140 is connected to pipe 61 leading to 
the fluid motor 58 which is arranged to control 
the speed or power output of engine , and it will 
therefore be seen that with the lever 25 between 
the forward and reverse contagt closed positions 
the engine will operate at idling speed, while 
upon movement of said lever beyond either of 
these positions is the direction of the respective 
full speed position, the engine will becaused 
to operate at a proportionally greater speed for 
causing operation of the generator 2 to provide a corresponding output. 

Also secured to turn with the rockshaft 23 is 
a contactor in the form of a drum 43 having 
a forward contact 44, a reverse contact 45, and 
a contact 46 adapted to be constantly connected 
through a fixed contact 4 to a source of elec 
trical energy, such as a storage battery: A8. Two 
fixed contacts 49 and 50 connected to the for 
ward and reverse control wires 35 and 36, respec 
tively, are provided for engagement, by; the for 
ward and reverse contacts, 44 and 45. With 

pressure proportional to the extent of such 
I movement of said lever: . . . . . ". . . . . . 

50 

O 
the operator's control lever between the forward 
and reverse contact closed positions the fixed 
contacts f49 and 50 are adapted to be disengaged 
from the drum contacts 44 and 45, respectively. 
In the forward contact closed position of lever 
25 the fixed contact 49 is adapted to engage 
the forward contact 44 and this engagement is 
adapted to be maintained between said position 
and the full Speed position at the end of portion 
3 of the croSS slot. In the reverse contact 

closed position of lever 25 fixed contact 50 is 
adapted to be engaged by the drum contact. 45 
and this engagement is adapted to be maintained 
between said position and the full speed position 

5 at the end of portion f32 of the slot. 
It. Will now be seen that when the operator's 

control lever 25 is in its neutral position, in 
Which it is shown in the drawing, the engine 
Will operate at idling speed and the power outs 
put of generator 2 will be correspondingly re 
duced, and both the forward and reverse con 
trol wires 35 and 36 Will be deenergized, due to 
which, magnet 48 will be deenergized opening 
chamber 39 in the line switch 4 to atmosphere, as 
a result of which, the movable contact 43. Will be 
out of engagement with the fixed contacts 44 
thereby interrupting the circuit between genera:- 
tor 2 and the traction motor 3. Also magnets 29 
and 33 will be deemergized, and the respective 
pressure chambers 27 and 3 will be open to atmos 
phere whereupon the motor reverser 5 will re 
main in the position it last occupied. ris -si 
Now assume that the operator's control lever 

25 is moved into the portion 3 of the cross 
slot. When said lever obtains the forward con 
tact closed position the fixed contact 49 will be 
engaged by the drum contact. 44 for supplying 
electric current to the forward magnet 29 where 
upon energization of said magnet will operate 
the valve 28 to supply fluid under pressure to 
chamber 27 in the reversing motor 22. With the 
parts of the reversing motor 22 and thereby of 
the motor reverser 5 already in their forward 
position, in which they are shown in the drawing, 
contact 5 of the motor reverser will connect wire 35 to wire 50 so that magnet 48 will be energized 
for actuating valve 47 to supply fluid under pres 
sure to the line switch 4 for actuating said switch 
to connect the generator 2 to the motor reverser 
5 and through said reverser to the traction motor 3, whereupon current generated by generator 2 
will become effective in the traction motor 3 to 
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cause the locomotive to move in a forward di 
rection. By suitable adjustment of the operator's 
control lever 25 between the forward contact 
closed position and the full speed position in the 
portion 3 of the slot the engine may then be 
caused to operate at any desired speed for caus 
ing a corresponding output of generator 2 and 
thereby operation of motor 3 to propel the loco 
motive forward at any desired speed. 

If the operator now moves the control lever 25 
out of the portion 3 of the slot into the por 
tion f32, movement through the forward contact 
closed position will interrupt the circuit between 
battery 48 and the forward control wire. 35. 
whereupon magnet 48 will become deemergized 
to effect operation of the line switch 4 to open 
the circuit between generator 2 and the traction 
motor 3, and magnet device. 29 will become de 
energized to permit operation of valve 28, to open 
preSSure chamber 27 in the reverser motor 22 
to atmosphere. Movement of the lever into the 
reverse contact closed position will then bring the 
drum contact 45 into engagement with fixed con 
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tact 50 whereupon current from battery 48 will 
be supplied to the reverse control wire 36 and 
thence to magnet 33 and to the motor reverser 
5. With the motor reverser 5 still in forward 
position the supply of current to magnet A8 Will 
be maintained off until said reverser is moved to 
its reverse position, as a result of Which, the line 
switch 4 will remain in its open position. Ener 
gization of magnet 33 will however, effect opera 
tion of valve 32 to supply fluid under preSSure 
to pressure chamber 3 for thereby actuating 
piston 24 to move the reverser 5 to its reverse po 
sition, and when said position is obtained the re 
verse control Wire 36 Will be connected through 
contact 54, wire 53 and contact 52 to wire 50, and 
magnet 48 will be energized to Supply fluid under 
preSSure to the line switch 4 for effecting Opera 
tion thereof to close the circuit between generator 
2 and the motor reverser 5, which in the reverse 
position will connect the generator 2 to the trac 
tion motor 3. Movement of the operator's con 
trol lever beyond the reverse contact closed posi 
tion into the portion 32 of the cross slot will then 
cause acceleration of engine and generator 2 
for causing operation of the traction motor 3 to 
propel the locomotive at a Speed proportional to 
the extent of such movement. 

If the lever 25 is moved from the portion 32 
of the slot into the portion 3 , the line Switch 
4 will be operated to open the circuit of the trac 
tion motor 3 when the lever passes through the 
reverse contact closed position, and the speed con 
trol motor 58 will be operated to permit move 
ment of the fuel control lever 56 to idle position 
to permit reduction in the speed of engine and 
in the output of generator 2, As the lever is then 
moved through the forward contact closed posi 
tion the reverser motor 22 will operate to reverse 
the motor reverser 5 and at the termination of 
such reversal the line switch A Will act to close 
the circuit between the generator 2 and traction 
motor 3. Movement of the control lever beyond 
the forward contact closed position into the por 
tion 3 of the slot will then cause operation of 
the engine and generator 2 to Supply current to 
motor 3 for causing movement of the locomotive 
in the forward direction at a Speed corresponding 
to the position of the operator's control lever 25. 

If the operator's control lever 25 is moved from 
either the portion 3 or from the portion 32 
of the slot to its neutral position, the speed of 
the engine. Will be reduced to idling and the 
line switch 4 will operate to open the circuit 
between the generator 2 and the traction notor 3. 
The operator's controller 68 besides controlling 

reversing of the locomotive and the power for 
operating it in either a forward or reverse direc 
tion as above described, is also operative from its 
neutral position, that is, when the propulsion 
power is cut off, to cause operation of the dis 
tributing valve device 66 to brake the locomotive 
to slow it down or bring it to a stop, as will 
now be described. 
The controller 68 further comprises a self-lap 

ping brake control valve device 5 arranged to 
supply fluid under pressure to and to release fluid 
under pressure from a passage 52. The Self 
lapping valve device 5 may be identical to the 
self-lapping valve device 38 and comprises a 
plunger 53 engaged by one side of a follower 
f54 the opposite side of which is engaged by a 
cam 55 which is fulcrumed on a pin 56 carried 
in an arm 57 projecting from the casing. The 
cam:55 is provided with an arm 58 which en 
gages one end of plunger 12? and is so designed 
that with the operator's control lever in its run 
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12 
ning and neutral position the Self-lapping brake 
control valve device 5 will open passage 52 to 
atmosphere. Upon movement of lever 25 out of 
neutral position into the slot portion 33 the valve 
device 5 will be operated to provide in passage 
f 52 fluid at a pressure proportional to the extent 
of movement away from neutral position. 

Passage 52 leads to a chamber 59 containing 
a fluted stem 60 projecting from a check Valve 
f6 which is contained in a chamber 62. Cham 
ber 62 is open to a passage 63 which is con 
nected to the distributing valve release pipe 09 
and contains a spring 64 acting on valve 6 
for urging it to a closed position. Projecting to 
the exterior of the casing from the fluted stem 
60 is a cylindrical stem 65 the end of which 

is engaged by one end of a lever 66. The lever 
66 is fulcrumed intermediate its ends on a pin 
67 carried in an arm 68 projecting from the 

casing, while the opposite end of Said lever is 
disposed in a recess 69 in the plunger 2 for 
movement therewith. Initial movement of the 
operator's control lever 25 from its neutral posi 
tion into the portion 33 of the slot is adapted 
to actuate lever 66 to unseat the valve 6 for 
thereby opening communication between passages 
52 and 63. - 
In yard service the braking or stopping of a 

locomotive and any cars which may be attached 
thereto is usually effected by braking of the loco 
motive only. The engineer's automatic brake 
valve device 67 Will therefore normally be in its 
running position, the brake pipe 98 will be fully 
charged and the equalizing portion 70 of the 
distributing valve device 66 will be in its release 
position establishing communication between 
passage 82 from the application piston chamber 
8? and passage 08 open to the distributing valve 
release pipe 09. To apply the brakes on the 
locomotive for stopping or decelerating the loco 
motive and any cars which may be coupled there 
to the operator will therefore usually move lever 
125 out of neutral position into the portion 133 
of the slot, this movement actuating lever 66 
to open the check valve 6, and also effecting 
operation of the self-lapping brake control valve 
device 5 to supply fluid under pressure to pas 
sage 52. Fluid supplied to passage 52 will then 
flow past the check valve 6 to passage 63 and 
thence through the distributing valve release pipe 
f09 to the equalizing portion 70 of the distributing 
valve device and thence through cavity, 07 in the 
main slide valve O2 to passage 82 leading to the 
application piston chamber 8 f. The application 
portion 69 of the distributing valve device will 
thereby be operated to supply fluid under pres 
Sure to the brake cylinder device 78 for applying 
the locomotive brakes to a degree corresponding 
to the pressure of fluid provided in the applica 
tion piston chamber 8 which in turn will vary 
according to the distance the operator's control 
lever 25 is away from neutral position in the 
slot portion f33. If less than a full application 
of brakes is effected, the degree of application 
may be increased by moving lever 25 further 
away from neutral position into the slot portion 
33, while if it is desired to reduce the degree 

of brake application, said lever may be moved 
toward the neutral position, the Self-lapping 
valve device 5 operating to either increase or 
decrease the pressure in passage 52 and thereby 
the degree of brake application in accordance 
With the position of said lever in the slot portion 
33. A maximum degree of brake application 

will be obtained in the full independent applica 
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tion position of lever 25, while a complete release 
will be obtained in the neutral position of said 
lever. 
The operator's controller 68 further comprises 

a check valve 70 contained in a chamber 1 
which is open through a passage 72 to pipe if 
leading to the operator's automatic brake valve 
device 67. The valve TO has a fluted stem ex 
tending into a chamber 73 which is open to 
passage 63, and extending from said fluted stem 
is a cylindrical stem 74 projecting to the ex 
terior of the casing for engagement by a lever 
T6 intermediate its ends. One end of lever 76 

is fulcrumed on a pin 77 carried in the arm 68, 
while the other end extends into a recess 18 
in plunger 21 for movement therewith. When 
the control lever 25 is in neutral position or 
in either of the slot portions 3 or 32 the lever 
76 is adapted to be operated to hold valve 

open for establishing communication between 
the distributing valve release pipe 99 and pipe 

leading to the operator's automatic brake 
valve device 67. When the operator's control 
lever 25 is moved out of the neutral position 
into the slot portion 33 for applying the brakes 
on-the locomotive the lever T6 is operated to 
permit closing of valve 70 by a spring 19. The 
valve T0 is also opened upon movement of the 
operator's control lever 25 to its brake release 
position in the portion 34 of the slot, but this is : 
immaterial. . . 
2. The valve 70 is closed when the operator's 
control lever, 125 is moved into the slot portion 
33 for closing communication between the dis 

tributing valve release pipe 09 and pipe i?, 
which latter pipe is open to atmosphere through 
the engineer's automatic brake valve device 6 
when in its running position, in order that fluid 
pressure supplied by the 'self-lapping brake con 
trol valve device 5f to passage 63 and thence 
to the distributing valve release pipe 09 for actu 
atting the application portion 69 of the distribut 
ing valve device to apply the locomotive brakes, 
cannot be vented to atmosphere through pipe 
and the vent port f4 in the automatic brake 
valve device: 67. When the brakes on the loco 
motive are controlled by operation of the auto 
matic brake valve device 67 in the usual manner, 
the operator's control lever 25 will be in its 
neutral position or possibly under certain condi 
tions in either of the slot portions 3 or f32, 
under which conditions the valve 70 will be 
opened. Thus if the brakes of the locomotive 
have been applied by the engineer's automatic 
brake valve device-67 and said device has been 
returned to its running position a release of fluid 
under pressure from the application piston cham 
ber...8? for releasing the locomotive brakes can 
occur by way of the distributing valve release pipe 
09, past the open valve 70 and thence through 
pipef? and the went port 4 in said brake valve 
device. . . . . . . . . . . . . . . 
When the brakes on the locomotive and cars 

of a train have been applied by operation of the 
automatic brake valve device 67 the operator may 
desire to release and subsequently reapply the 
brakes on the locomotive independently of the 
brakes on the train. To accomplish this a valve 
f80 and a check valve 8 are provided. : 
The valve 80 is contained in a chamber 82 

which is connected by a passage 83 to the appli 
cation cylinder pipe 83 which is in constant com 
munication through passage 82 with the appli 
cation piston chamber 8? in the distributing valve 
device. 70. The valve 80 has a fluted stem 83 
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14 
extending to the exterior of the casing where 
the end of said stem is engaged by a lever 84. 
One end of lever 84 is fulcrumed on a pin 85 
carried in an arm 86 projecting from the cas 
ing, While the Opposite end of Said lever is dis 
posed in a recess 87 in plunger 21 for move 
ment therewith. A spring 88 in chamber 82 
acts on valve 80 for urging it to its closed posi 
tion. ... - . . . . . . . . 

The valve 88 is adapted to be seated at all 
times under the pressure of spring 88 except 
When the lever is moved into the slot portion 34 
whereupon the lever 84 will be operated to open 
valve 89 for releasing fluid under pressure from 
the application piston chamber 81 to atmosphere 
to effect operation of the application portion 69 
of the distributing valve device for effecting a 
release of the locomotive brakes. It will thus be 
apparent that the brakes on the locomotive can 
be released by movement of the operator's con 
trol lever 25 into the slot portion 34 at any 
time, that is, even an application of brakes, ef. 
fected by operation of the automatic brake valve 
device. 6 and distributing valve device 66. . . . . 
ASSunning that the equalizing portion...TO of 

the distributing valve device has been operated 
to effect an application of locomotive brakes and 
that the parts of said device have been returned 
to their service lap position thereby closing.com, 
munication between passage 82 and the dis 
tributing valve release pipe. G9, and an applica 
tion of brakes had been released by openings of 
valve 80 in the controller 68, as just described, 
the locomotive brakes may be reapplied, if de 
sired, by moving the operator's control lever: 25 
into the portion. 33 of the slot for thereby open 
ing valve 64 and for actuating the self-lapping 
brake control. valve device 5 to supply fluid 
under pressure, to passage 52. . The fluid pres 
Sure thus supplied to passage 52 "will flow past 
valve ...f6 to passage 63 and thence, pasti-the 
check Valve f3 to passage 83 and thence di 
rectly to the application piston, chamber "8 - by 
Way of the application pipe 83 and passage 82 
for Operating the application portion of the dis 
tributing. Wave device to apply the locomotive 
brakes: ; . . . . . . . . . . . . . . . . . . 
A Spring 89 acts. On the check waive: 8 for 

normally urging it to a closed position. : The 
check Valve 8 normally closes communication 
betWeen passages 83 and 63 so that when the 
equalizing portion of the distributing valve 
device. 66 is in either service position, or emer. 
gency position Supplying fluid under pressure to 
effect, an application of brakes, the pressure of 
fluid...thus effective in passage 83 will be pre 
Vented from flowing to passage 63, so that in 
case the lever, 25 is unintentionally moved into 
the slot portion 33 and opens valve.f6, fluid in 
the application cylinder pipe 83 and thereby in 
passage 83 cannot flow to the self-lapping brake 
control valve device 5; which would operate 
to reduce Such pressure to a degree correspond 
ing to the position of said lever in the slot portion 
33 and thereby effect, a corresponding reduction 
in pressure of fluid in the application piston 
chamber 8. With a corresponding reduction in 
the degree of brake application on the locomo 
tive. '... . . . . . . . . - 

Summary 

" From the above description it will now be 
seen that the reversing, speed and braking of 
the locomotive is controlled by the single lever 
25, and that the several different functions of 
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said lever are so correlated as to prevent the 
locomotive brakes being applied by operation of 
said lever except when the power is cut-off to 
the traction motor 3 and the speed control lever 
56 is adjusted to its engine idling position, and 
said motor cannot be connected to the generator 
and the engine f cannot be accelerated to cause 
movement of the locomotive except with the 
brakes released. 
The brake control apparatus controlled by 

lever 25 provides for applying and releasing the 
locomotive brakes at the will of the operator. If 
desired the operator by operating lever 25 may 
even release a so-called automatic application of 
brakes effected by operation of the automatic 
brake valve device 67 and then subsequently re 
apply the locomotive brakes if conditions require 
such. Moreover in the Zone of movement in 
eluding neutral position and the slot portions 
32 and f3f, the controller 68 provides for the 
usual automatic control of locomotive brakes by 
operation of the automatic brake valve device 67. 

Having now described the invention what I 
claim as new and desire to secure by Letters 
Patent is: 

1. A control apparatus for a locomotive Com 
prising power regulating means for Said loco 
motive, braking means operable by fluid under 
pressure to effect braking of said locomotive, 
brake control means for controlling Supply and 
release of fluid under pressure to and from said 
braking means, an operator's control lever hav 
ing a neutral position and movable thereupon in 
either one direction or in another direction, 
means for preventing movement of said lever in 
either one of said directions except from Said 
neutral position, means operable upon movement 
of said lever from said neutral position in Said 
one direction to effect operation of Said power 
regulating means to accelerate Said locomotive, 
means operable upon movement of Said lever to 
said neutral position to effect operation of said 
power regulating means to cut off the power to 
propel said locomotive, means operable upon 
movement of said lever from neutral position in 
said other direction to supply fluid under pressure 
to said braking means, and means operable upon 
movement of said lever to said neutral position 
to release fluid under pressure from said brak 
ing means. 

2. A brake and Speed control apparatus Com 
'prising fluid pressure regulated braking means, 
fluid pressure regulated speed control means, a. 
Self-lapping fluid pressure brake control device 
for regulating the pressure in Said braking means, 
another self-lapping fluid pressure speed control 
device for regulating pressure of fluid in said 
speed control means, a rock shaft, means oper 
able by rocking of said shaft to control Said speed 
control device, a plunger, means operable by lon 
gitudinal movement of Said plunger to control 
said brake control device, and an operator's con 
trol lever operatively connected to said shaft and 
plunger for selectively actuating same. 

3. A brake and speed control apparatus con 
prising fluid pressure regulated braking means, 
fluid pressure regulated speed control means, a. 
self-lapping fluid pressure brake control device 
for regulating the pressure in said braking 
means, another self-lapping fluid pressure speed 
control device for regulating pressure of fluid 
in Said Speed control means, a rock shaft, means 
operable by rocking of said shaft from a normal 
position to control said Speed control device, a 
plunger, means operable by longitudinal move 
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6 
ment of said plunger from a normal position to 
control said brake control device, an operator's 
control lever, and means connecting said lever 
to said shaft and plunger providing for selective 
operation of said shaft and plunger. 

4. A brake and speed control apparatus com 
prising fluid pressure regulated braking means, 
fluid pressure regulated speed control means, a 
self-lapping fluid pressure brake control device 
for regulating the pressure in said braking means, 
another Self-lapping fluid pressure speed control 
device for regulating pressure of fluid in said 
Speed control means, a rock shaft, means oper 
able by rocking of said shaft from a normal posi 
tion to control said speed control device, a plung 
er, means operable by longitudinal movement of 
said plunger from a normal position to control 
said brake control device, an operator's control 
lever for selectively operating said shaft and 
plunger, and means for preventing longitudinal 
movement of Said plunger except with said shaft 
in said normal position and for preventing rock 
ing of Said shaft except with said plunger in said 
normal position. 

5. An apparatus for controlling the propulsion, 
the reversing and braking of a locomotive com 
prising an operator's control lever having a neu 
tral position and movable in either one direction 
or in the opposite direction or in a third direc 
tion from said neutral position, reversing means 
for said locomotive operable upon movement of 
said lever from said neutral position in said one 
direction to condition said locomotive for opera 
tion in a forward direction and operable upon 
movement of said lever in said opposite direction 
from neutral position to condition said loco 
motive for operation in a rearward direction, 
power control means operable upon movement of 
said lever in either said one or opposite direc 
tions from said neutral position to provide pro 
pulsion power for moving said locomotive and 
Operable in said neutral position to cut off said 
propulsion power, braking means operable upon 
movement of Said lever in said third direction 
from neutral position to brake said locomotive 
and Operable in said neutral position to free said 
locomotive for movement, and means for pre 
venting movement of said lever in said third 
direction except from said neutral position. 

6. A control apparatus for a reversible, elec 
tric motor propelled locomotive having an en 
gine driven generator for supplying electric cur 
rent to operate said motor comprising in com 
bination, an operator's control lever having a 
neutral position and being movable therefrom in 
either One direction or in the opposite direction 
or in a third direction, reversing means for said 
motor operable upon movement of said lever in 
Said one direction to condition said motor for 
Operation in one direction and operable upon 
movement of Said lever in said opposite direc 
tion to condition said motor for operation in the 
Opposite direction, Switch means for making the 
breaking and current supply circuit between said 
generator and motor and operable upon move 
ment of Said lever in both said one and opposite 
directions from neutral position to close said cir 
cuit and operable in said neutral position to open 
Said circuit, Speed regulating means for said en 
gine having an idle position and movable out of 
Said idle position upon movement of said lever 
in either said one or opposite directions from 
neutral position and movable to said idle posi 
tion upon movement of said lever to said neutral 
position, brake means for said locomotive, brake 
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control means controlled by said lever for con 
trolling said brake means and operable to effect 
operation of said brake means to brake said 
locomotive upon movement of said lever from 
Said neutral position in said third direction and 
operable to effect operation of said brake means 
to free said locomotive for movement upon move 
ment of said lever to said neutral position, and 
means for preventing movement of Said lever in 
said third direction except from said neutral 
position. 

7. A control apparatus for a reversible, electric 
motor propelled locomotive having an engine 
driven generator for supplying electric current to 
operate said motor comprising in combination, 
an operator's control lever having a neutral po 
sition, a contact closed position at either side of 
said neutral position and a power control Zone 
beyond each contact closed position, a shaft 
rockable by and with Said lever, a forward con 
trol wire, a reverse control wire, reversing means 
operable upon Supply of electric current to Said 
forward wire to condition said motor for pro 
pelling said locomotive in one direction, and 
operable upon supply of electric current to said 
reverse wire to condition said motor for pro 
pelling said locomotive in the opposite direction, 
switch means on Said shaft operable upon move 
ment of said lever to one of said contact closed 
positions to supply electric current to Said for 
ward wire and operable upon movement of Said 
lever to its other contact closed position to Sup 
ply electric current to said reverse wire and 
operable upon movement from either contact 
closed position in the direction of the other to 
cut off the supply of electric current to the re 
spective wire, circuit control means controlling 
the circuit between said generator and motor and 
operable to open Said circuit upon movement of 
said lever from either contact closed position in 
the direction of the other contact closed posi 
tion and cooperative with said reversing means 
to close said circuit upon movement of said re 
versing means to the position corresponding to 
the contact closed position of said lever, power 
regulating means for said engine having an idle 
position and movable out of said idle position to 
accelerate said engine, and power control means 
controlled by said lever for controlling said 
power regulating means and operable in the neu 
tral position of said lever to effect operation of 
said regulating means to said idle position and 
operable upon movement of said lever into either 
one of said zones to effect operation of Said regul 
lating means out of Said idle position. 

8. An apparatus for controlling the power, re 
versing and braking of a reversible locomotive 
comprising in combination, a rock shaft, a par 
allel arranged longitudinally movable plunger, a 
lever, connected to said shaft and plunger and 
operable to turn said shaft in either direction 
from a neutral position to a Second position and 
into a zone beyond the said second position and 
also operable to move said plunger longitudinally, 
reversing means for said locomotive controlled by 
said shaft and operable upon rocking thereof to 
said second position at One side of Said neutral 
position to condition said locomotive for propul 
sion in One direction and operable upon rocking 
of said shaft to said second position at the oppo 
site side of said neutral position to condition Said 
locomotive for propulsion in the opposite direc 
tion, power control means for Said locomotive 
controlled by said lever and operable in neutral 
position thereof to cut off the Supply of pro 
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pelling power to said locomotive and operable 
upon movement into said Zone at either side of 
said neutral position to provide power for pro 
pelling said locomotive, brake means operable by 
fluid under pressure to brake said locomotive and 
operable upon release of fluid under pressure to 
free said locomotive for movement, and valve 
means operable by longitudinal movement of 
said plunger to control supply and release of 
fluid under pressure to and from said brake 
e.S. 
9. An apparatus for controlling the power, re 

Versing and braking of a reversible locomotive 
comprising in combination, a rock shaft, a 
parallel arranged longitudinally movable plung 
er, a lever connected to said shaft and plunger 
and operable to turn Said shaft in either di 
rection from a neutral position to a second posi 
tion and into a Zone beyond the said second 
position and also operable to move said plunger 
longitudinally, reversing means for said loco 
motive, controlled by said shaft and operable 
upon rocking thereof to said second position at 
one side of said neutral position to condition 
said locomotive for propulsion in one direction 
and Operable upon rocking of Said shaft to Said 
second position at the opposite side of said neu 
tral position to condition said locomotive for 
propulsion in the opposite direction, power con 
trol means for said locomotive controlled by said 
lever and operable in neutral position thereof to 
cut off the supply of propelling power to said 
locomotive and operable upon movement into 
said zone at either side of Said neutral position 
to provide power for propelling said locomotive, 
brake means operable by fluid under pressure 
to brake said locomotive and operable upon re 
lease of fluid under pressure to free said locomo 
tive for movement, valve means operable by 
longitudinal movement of said plunger to con 
trol supply and release of fluid under pressure 
to and from said brake means, and means for 
preventing operation of said lever, to effect op 
eration of said valve means except from said 
neutral position of said lever. v 

10. An apparatus for controlling the power, 
reversing and braking of a reversible locomo 
tive comprising in combination, reversing means 
for said locomotive, power control mechanism 
for said locomotive, an operator's control lever 
having a neutral position, a first control means 
operable upon movement of said lever from said 
neutral position in one direction to effect op 
eration of said reversing means to condition said 
locomotive for operation in one direction and 
Operable upon movement of Said lever from neu 
tral position in the opposite direction to con 
dition said locomotive for operation in the re 
Verse direction, a second control means oper 
able upon movement of said ever in either said 
One or opposite directions to effect operation of 
Said power control mechanism to provide pro 
pelling power to said locomotive and operable 
in Said neutral position to cut off said propelling 
power, means providing for movement of Said 
lever from Said neutral position relative to said 
first and Second control means, an application 
pipe, a distributing valve release pipe, a brake 
pipe, a distributing valve device comprising an 
application portion having a chamber open to 
Said application pipe and operable upon supply 
of fluid under pressure to said chamber to ef 
fect an application of locomotive brakes and 
Operable upon release of fluid under pressure 
from Said chamber to effect a release of loco 
motive brakes, an equalizing portion normally 
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connecting said chamber to said distributing 
valve release pipe and operable upon a reduc 
tion in brake pipe pressure to close said. Con 
munication and to Supply fluid under preSSure 
to said chamber, a first valve means for Supply 
ing fluid under pressure to and for releasing 
fluid under pressure from said distributing Valve 
release pipe, a second valve means Operable to 
open said application pipe to atmosphere, means 
operable by said lever to selectively control said 
first and second valve means by movement of 
said lever relative to said first and second con 
trol means, and a one-way flow communication 
connecting said pipes providing for flow of fluid 
under pressure only in the direction from said 
distributing valve release pipe- to Said applica 
tion pipe. - - - 

11. An apparatus for controlling the power, 
reversing and braking of a reversible locomo 
tive comprising in combination, reversing means 
for said locomotive, power control mechanism 
for said locomotive, an operator's control lever 
having a neutral position, a first control means 
operable upon movement of said lever from Said 
neutral position in One direction to effect op 
eration of said reversing means to condition 
said locomotive for operation in one direction 
and operable upon movement of Said lever from 
neutral position in the opposite direction to con 
dition said locomotive for operation in the re 
verse direction, a second control means Oper 
able upon movement of said lever in either Said 
one or opposite direction to effect operation of 
said power control mechanism to provide pro 
pelling power to said locomotive and Operable 
in said neutral position to cut off said propelling 
power, means providing for movement of said 
lever from said neutral position relative to said 
first and second control means, an application 
pipe, a distributing valve release pipe, a brake 
pipe, a distributing valve device comprising an 
application portion having a chamber open to 
said application pipe and operable upon Supply 
of fluid under pressure to said chamber to ef 
fect an application of locomotive brakes and 
operable upon release of fluid under pressure 
from said chamber to effect a release of locomo 
tive brakes, an equalizing portion normally con 
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necting said chamber to said distributing valve 
release pipe and operable upon a reduction in 
brake pipe pressure to close said communica 
tion and to supply fluid under pressure to said 
chamber, a first valve means for Supplying fluid 
under-pressure to and for releasing filuid under 
pressure from said distributing wave release. 
pipe, a Second valve means operable to open 
Sad application pipe to atmosphere, means op 
erable by Said lever to Selectively control said 
first and second valve means by said movement 
of Said lever relative to said first and second 
Control means, an engineer's automatic brake 
valve device having a normal position for open 
ing said distributing valve release pipe to at 
mosphere, and other valve means controlled by 
Said lever controlling communication between 
Said distributing valve release pipe and auto 
matic brake valve device and operable. in neu 
tral position of said lever to open the com 
munication and operable upon operation of said 
lever to effect operation of Said first Valve means 
to supply fluid under pressure to the distribut 
ing valve release pipe, to close the last named 
communication. 

ELLS E. HEWITT. 
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